The specificity of the histochemical NADPH diaphorase reaction for nitric oxide synthase-1 in skeletal muscles is increased in the presence of urea.
Nitric oxide synthase-1 (NOS-1) can be demonstrated in the sarcolemma region of myofibers in rodent skeletal muscles with the use of NADPH diaphorase histochemistry. Since other, especially intrafibrar enzymes also exhibit NADPH diaphorase activity, we tried to increase the specificity of the histochemical reaction for NOS-1. A qualitative and quantitative analysis was performed on cryostat sections of fast-twitch oxidative myofiber-rich tongue and fast-twitch glycolytic myofibers-rich tibialis anterior muscle derived from C57 mice and NOS-1 deficient knockout mice. All myofibers of both C57 mice and NOS-1 knockout mice contained significant intrafibrar NADPH diaphorase activity which was inhibited to almost background levels when 2 M urea was added to the incubation medium. On the other hand, myofibers of C57 mice but not of NOS-1-deficient knockout mice exhibited NADPH diaphorase activity in their sarcolemma region which was only weakly reduced in the presence of 2 M urea as was demonstrated by image analysis. Quantitative data on the activity of NADPH diaphorase(s) were obtained in situ by photometric analysis of formazan extracted from cryostat sections. The catalytic activity in tongue and tibialis anterior muscle was reduced in presence of 2 M urea to approximately 27% in C57 mice and to 7-17% in NOS-1 knockout mice, respectively. An in vitro NADPH diaphorase assay performed on homogenates of skeletal muscles also revealed an inhibitory effect of 2 M urea in both mouse strains and, additionally, indicated an upregulation of NADPH diaphorase activity in NOS-1 knockout mice. Finally, an immunodepletion analysis demonstrated that NOS-1 comprises 38% of the total NADPH diaphorase activity in tongue and approximately 59% in tibialis anterior muscle in C57 mice. In conclusion, we recommend the addition of 2 M urea to the incubation medium to increase the specificity of the NADPH diaphorase reaction to localise NOS-1 with the use of catalytic histochemistry.